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COVER: 
Taken from the Pacific Missile 
Range tracking station on Makaha 
Ridge, the fiery trails of two rockets 
appear almost as one in the cover 
photograph taken by PUB-1 Pho- 
tographer Bill Jack Rodgers. The 
launches were part of the Birdseed 
series and were nicknamed Egret 
and Titmouse. The story, by Charles 
Mitchell, PUB-DO, begins on page 
one. 



After the barium is rr4ewscd it1 the istso!;phwe the ntxrtral 
barium cloud (lower eloud in this photo) i s  promptly visiible. 
More slowly, n pink/violet ior~ired C I C I I J C I  is farmed. The 

striations, the horizontal lines in the top cloud caused by 
and aligned with Earth’s magnetic field, are of prime inter- 
est 10 scientists studying the ionosphere. 
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By Charles Mitchell 
Protected by a steel-reinforced roof and a 15- 
foot-high earth and timber wall at the Pacific 
Missile Range on the island of Kauai, a group of 
people from the Los Alamos Scientific Laboratory 
waited for the launch of the first rocket of the 
Birdseed series. T h e  island residents and hundreds 
of tourists, notified of the test by radio and news- 
papers, also waited, looking northward high above 
the Na Pali coast. 

At dusk, the Nike Tomahawk rocket, dubbed 
“Roadrunner,” hurled its barium payload into 
the ionosphere more than 200 kilometers above 
the island. 

This photograph, a multiple exposure, was taken over a 
period of about three hours. It shows the launches of Duck, 

T h e  purpose of this barium launch, and sub- 
sequent launches of the Birdseed series, was to 
study the chemistry and physics of the ionosphere. 
The  ionosphere is that layer around Earth from 
40 to 600 miles up. In technical language, it is the 
lowest layer of the magnetosphere, that greater 
area in space containing such phenomena as the 
Van Allen belts. T h e  reason for such interest in 
the ionosphere is that this relatively thin layer is 
held by Earth’s gravitation and ionized by solar 
radiation. Fluctuations in the characteristics of 
the ionosphere can govern our environment. 
These characteristics: its temperature, magnetic 

Sapsucker and two diagnostic probes. Egret was a plasma 
gun launch. Titmouse delivered a barium cannister. 



fields and corriposition, itre of vital interest in slit-1% 
diverse arcac as liigli tcnipcra trxrc t c ~  lrnolci~gy, 
1’1 ;asm ;I phy\it s, iipper a tn io\ phcrir cliemistry arid 
j’hysics, ant1 certain topics relating to 
rJ71~c J ASI ,  Hit dsccd series used two difl‘creni t k  
vices to study tlic ioriosphc.rc: t)ariu~n releases arid 
plasma gims. 

Ilariuin releascs are i i  I elxt ivcly cor~irnon am1 
.ivcll unclcrscooll incans 01 :5Lridyiny, clic ionospher (1. 

I n  a typical bat. iuni relcasc, ;L cann istcr o f  1)ai iurrr 
thermite, wcighing 16 liilogi-anis, is launched ai 
twilight. At ;I prcdcterrninetl tiin(. after laruir-li 
~ w o  igniters set fire io the tlicrmitc, arid the 1ic.at 
gcneratcd s l~rays t tie bariiam out o f  the canni!,tcr 
into tlir ionosplicrc. 1 ’ 1 1 ~ 5 ~  !,tiots ai c 1,tiinclicd aL 
twilight so t h t t ,  whilc the sky I:, d . d i  to tkc 
ground ol)servcis, tlie h i  irim is c x p s c d  to tlic 
sun’s rays at event altitudc. AI trr relcasc, thc ncne- 
ral barirrni cloirtl (which scxt teis stitdiglit) is 
promptly visible. Mortl ~ Iow ly ,  wlax L1ltrilviol(xt 
radiation ioiiixs I lie ncut ral bar iriirr , 1 orming :I 
pirik/violct i o l i i d  clotid, wliicti itIs0 scatters vis 
ihle solar radiation. T h e  ioiiirctl cloud 
rirrdcr the irii1ucnc.c o f  niagnctic aittl cl 
and scparat(bs front1 tlic ricritral cloud. 

01 priinc interest to the rcsc;i1 diers arc tlrc 
pink striations (sireaks) raused try, ant1 aligned 
with F,arth’~~ magnetic held. ‘l’hc way tliesc stria 
Lions are foinicd, and how they move, give in 
inlo come of the more scimtifically iritcrc 
cliarac tcriTtics oi the ioiio:lplierc. 

On I G t i i ; ~ i ,  a barium relmsc was 1;tunched almrit 
two liorirs belore each of the plasma p,un shots. 
l’lic plasmt p,lxn:i wcre then lauiiclicd into tlie 
same area as the bariuni, csser~ t idly using tlic 
point wherc tlic barium evciit l m t  been a 
target. 

While b;iriurn releases are c-ondcred alririost 
rout iiio b y  rmny r-csearcliers, the Iniinch ing, f i ~  ing 
of, and ret ricval 01 inlot mation i r o i n  a p l ~ x i ; ~  
gun  1aunc.l~ .tv<ts cntirely ncw. 1 Icraian Iloet Jill, 
J -  10 group lcadcr, and I)otiiiltX Kcrr of that group, 
01 iginatecl i hc itlca ol litunc Iiitig ;i pl;irltxia &ti11 tor 
s i ~ l i  studics. It TiTits hol)cd thn t ,  by itijcctirrg a 
plasmn stremi (a stream of high vcloc icy, highly 
ioni/cd gas) into the ionosplicrc, arlditional in- 
f’orrnation c.orild he gatliercd to ciiliancc what w i t s  
lcCirned from t lie Im-iixp .rclcn:,cs. 

‘I ’he plasrix;~ guns, and 1 he ;iswc intcd small, bu t  
v ( ~ y  powerful, power sujjplies requirt-tl to ioni/c 
and dischatgc tlic plasiim were designed and tes~ct l  
;it 1 03 Alaino:,. ‘The Iliglii 1~;Irdivarc  as fabric-alcd 
and arceriik~letl by Salidia I ,itX)orati)ries, Albucl~cr- 
C p W .  

( l > l l t i t l l l C d  011 Ilt?Jdt IJage 

lvars Henins, P-17, and Floyd Adams, Sandia launch diree- 
tor discuss the payload for the Duck rocket launch. 

Max Fowler, GMX-6 assistant group leader, left, and co- 
worker Dave l’hotnson (partially hidden), watch the prep- 
aration of the buck vehicle on its launch pad. At right are 
Adams atid Jim May, both of Sandier Laboratories. 
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John h/larshall and Ivars Henins, of P-17, de- 
veloped the plasma gun. Marshall has been work- 
ing with accelerating plasmas for years in tlie La- 
boratory’s Project Sherwood. They designed a de- 
vice which would fit well with a small-size, high 
output power supply; produce and acceleratc a 
plasma; and fit within the restrictive dimensions 
of the rocket playload. Marshall and Henins also 
worked closely with Max Fowler of GMX-6 on the 
electrical requirements of the power supply. Gren- 
fell Boicourt and Ed Kemp, both of P-16, supplied 
information on the high energy capacitors to be 
used as the initial power source of the assembly. 

T h e  final plasma gun, one of two launched 
from Kauai, was deceptively simple looking, be- 
ing a coaxial device (a tube within a tube). Its op- 
eration sounds simple too, although almost two 
and one-half years were spent in its development. 

In  the plasma gun, a small gas reservoir holds 
43 milligrams oC neon gas in the center electrode. 
This gas is released into the area between the two 
concentric cylinders by a fast-acting valve. After 
only 1.2 thousandths of a second, when the escap- 
ing gas has filled the plasma gun, the power sup- 
ply provides a negative high voltage to the center 
electrode (or cylinder). This voltage breaks down 
the gas, making it into a plasma which is magne- 
tited by the large electric currents between elec- 
trodes. There is a difference in the strength of the 
magnetic field from one end of the gun to the 
other. Since one magnetic field works against an- 
other, just as with “toy” magnets, the magnetic 
pressure difference “pushes,” or accelerates, the 
plasma out of the gun muzzle. Beyond the area of 
the gun electrodes, a combination of magnetic and 
kinetic energy causes a large portion of the plasma 
to be compressed into a “pinch.” These combined 
effects of acceleration and pinch produce a demag- 
netized, heated plasma which expands axially 
away from the gun muzzle much like the gas from 
a rocket no7zle. 

Concurrent u7ith the design of the plasma gun, 
work was proceeding on developing a power sup- 
ply suitable in output and size. There were two 
very basic requirements which governed its de- 
sign: electrical requirements of the plasma gun 
and size/weight limitations set by  the rocket to 
be used for launch. Fowler and his associates, 
Dave Thomson, Wray Garn and Bob Caird, set to 
work to design an explosive power supply which 
would meet the plasma gun electrical require- 
ments and fit in a payload vehicle 11 feet long 
and two and one-half feet in diameter. They were 
allowed about 500 pounds gross weight for the 

supply. T h e  plasma gun itself and other equip- 
ment, such as the guidance packages, had to fit 
into this space also. An explosive type power sup- 
ply was chosen because the energy contained in ex- 
plosives is much higher than that in capacitor 
banks per unit of weight. (While a high density 
capacitor contains about 100 joules of energy per 
pound, high explosives contain over 2,000,000 
joules per pound). 

T h e  explosive power supply is simple in prin- 
ciple but was extremely difficult to develop. Basi- 
cally, explosive energy is converted to magnetic 
energy by compression of magnetic flux as the ex- 
plosive forcibly reduces the inductance of the flux 
enclosing circuits. T o  accomplish this, tlie power 
supply consists, in simplest form, of a spiral wind- 
ing around a metal cylinder filled with high ex- 
plosive. A small capacitor bank supplies the initial 
electrical current (flux) to the spiral wound coil. 
T h e  explosive is detonated at  such a time that the 
metal “can” which holds the explosive will ex- 
pand and short out the coil at about maximum 
current. Since the explosives are detonated at  the 
ends of the coils, the “cans” wipe the coils, mul- 
tiplying the power and “pushing” the current to 
the plasma gun terminals. For an idea of the 
power multiplication of this supply, the capacitor 
bank used to supply the initial flux produced 
14,000 joules of energy at  about 8,000 amperes. 
After the explosive supply had done its work, the 
energy delivered to the plasma gun was 350,000 
joules a t  1,700,000 amperes and a power of 40 bil- 
lion watts. In  terms of raw power, the output to 
the plasma gun was 20 times greater than the 
generating capacity of Grand Coulee dam. 

Having been supplied the “tools” for the plasma 
gun by Marshall, Fowler and their associates, J-10, 
under tlie direction of Hoerlin, had to have the 
barium cannisters and plasmas guns launched, then 
concentrate on retrieving and interpreting all of 
the information they could from their experiments. 
All of this information had to be taken by “look- 
ing” at the event more than 200 kilometers straight 
U P -  

Milt Peek, J-10 associate group leader and LASL 
test coordinator, had two very basic requirements 
for “looking” at the five LASL shots. Both the bar- 
ium shots (nicknamed Roadrunner, Sapsucker and 
Titmouse) and the plasma gun launches (called 
Duck and Egret) required absolutely clear visibil- 
ity from the ground to event atitude. I n  addition, 
the experimenters had to know, in advance, ex- 
actly where the event was to take place in the night 

continued on page 6 sky. 
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Bruce 13urklieimer, P-17, John Beardall, J-10, and Thom- 
son, cliscuss weather predictions prior to a launch. 

At thc instrumentation windows of the NC-135 aircraft ore 
Casey Stephens and the craft’s scientific commander Don 
#err. 130th are niembers of J-10. 
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T h e  first requirement was taken care of by 
careful weather prediction and the work of John 
Beardall of J-10. Beardall’s prime contribution to 
the series was the radiometric calibration of image 
intensifier cameras and other sensors, but when 
the long nights started he became Firefly on the 
communications net. Firefly’s ,job was to search 
the night sky with a powerful searchlight for any 
clouds that might have drifted in. Beardall’s spot- 
light was nicknamed his “tail.” 

T h e  second requirement was handled by the 
Pacific Missile Range (PMR) radar and comput- 
ers. Using a computer program devised by John 
Davis of PMR, the radar tracked the payload after 
launch and made rapid and highly accurate pre- 
dictions of where the event-barium or plasma gun 
-would take place. 

These predictions were teletyped to Ken-, the 
scientific aircraft commander in one of the Atomic 
Energy Commission’s NC- 135 flying laboratories, 
and to the ground observation stations. Other in- 
formation, such as weather conditions, schedule 
progress and time “hacks” was given to Firefly, 
the aircraft, the observation station on Maui and 
other areas by Peek. Peek and Jim Wells, of J-1, 
operated the communications net at the command 
post. Peek’s responsibility was to coordinate all of 
the field operations for the series. His decisions 
governed operations at the Barnyard (the LASL 
ground station so named because of the strange 
collection of livestock-rockets), the Kokee NASA 
satellite tracking station, PMR, Maui and the air- 
craft. Working closely with A1 Huters, the Sandia 
test director, Peek had to constantly evaluate the 
total situation and, with the help of Wells, keep 
all stations informed of the test status. T h e  CP 
where Peek and Wells were located was nick- 
named Chili Picker. 

From the aircraft and the Barnyard the events 
were observed with dozens of instruments. T h e  
aircraft mounted basically eight types of instru- 
ments for observing each event: an eight-channel 
photometer, intensified-image orthicon, image or- 
thicon, image-intensified Mitchell camera, auroral 
cameras, Mitchell cameras, all-sky cameras and 
streak cameras. In  addition to duplicating this in- 
strumentation, the Barnyard used a two-channel 
photometer, intensified spectrographs, and an in- 
terferometer. 

T h e  eight-channel photometer was used to 
record air fluorescence with high sensitivity. T h e  
intensified-image orthicon is a high-sensitivity 
system providing an image of the Birdseed plasma 

continued on page 8 
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Lt:fi, thc large irmclting camera mount 
used during the Birdseed launches was 
located in flie center of the t\artiyard. 

Right, Bruce Stewart, J-'IO, adjusts one 
of i he  rnany t-minercis on the Barnyard 
tracking mount. 

k?low, B o l ~  Brownloe, J- DO, Herman 
IHocxlin, J-'IC) group leader, and Milton 
Peek, J-10 assochte group leader, listen 
to AI Huters,, Srrndia test director, ex- 
ploiri a tracking problem. 

loft, Ken Green, J-TU, and Blarkheimer, 
align one of the 10 instrunlents housed 
in the Pig Pen. 
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Thomson and Green check cloud conditions from the Pig 
Pen’s instrument ports. 

deposition. Image orthicons backed-up the inte- 
sified models and expanded the range of coverage. 
Image-intensified Mitchell cameras covered, with 
high resolution, specific situations of plasma 
shape at  intermediate to long distances from the 
gun. Large fields of view with high sensitivity 
were covered with the auroral cameras. These 
cameras could also do rough spectral analysis. T h e  
Mitchell cameras were used to back up the image- 
intensified Mitchells. I n  case of a gross error in 
event prediction or aircraft heading, the all-sky 
cameras were used to guarantee some data return. 
Diagnostic information on plasma velocities with 
high time and spatial resolution was obtained 
with the streak cameras. 

Kerr and the crew of the aircraft flew a prede- 
termined flight plan in order to be in the proper 
place at the proper time to aim their instruments. 
Some of the instrumentation at  the Barnyard, un- 
der the direction of “Rooster” (J-lo’s Bob Jeffries), 
was aimed by a tracking camera mount. T h e  

mount held 13 separate instruments. T e n  more 
devices were housed in the “Pig Pen,” a temporary 
wooden shed, and were aimed through openings in 
its roof. In all, Ear the plasma gun shot, there were 
40 separate pieces of equipment aimed at  the event 
point, not counting the tracking radar and some 
instrumentation on Mt. Haleakala. Data from 
the barium releases on such effects as brightness 
and drift was obtained from 29 instruments. 

T h e  arduous work, culminating in the Birdseed 
series, began two and one-half years prior to the 
event. T h e  critical testing of the full-scale plasma 
gun/  power supply had been successfully accom- 
plished at Ancho Canyon site. T h e  barium can- 
nisters were readied. Yet, during all of this, J 
division was also involved in working out the 
logistics of conducting the series and scheduling 
for shipping different materials and different peo- 
ple to different places at  different times. 

There were two main reasons for choosing the 
Pacific Missile Range for the Birdseed series: it has 
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For( e lEasc i o  be s1iippc.d on 10 ICaiiai or insrallcd 
a t  Liicltarn ;IS nccdcd. 1 le also liaiitllcd ~~crsonnel  
witli cqu;il lacility. Since the NC-1.35’s and largc 
commercial aircraft ( an’t land on the sniall field 
at Kaiiai, Kiitlctlgc s a w  to i t  that people who wcre 
slaying in I-lonolnln ~ v c r c  sitrmted and ihat those 
who were going on to K a u a i  actually got there. 
1 ic w n c  welcome commiticc, ( mgo loader, targo 
anloader, expediter, and liaison man. 

AI tcr nrrival ol tlic iiien arid cquipnicnt, the 
Iiartl pliysic~t1 lahor of pi cpiriiig launch vchiclcs, 
sri ting up instrurrientat ion, t i  ai lcrs and tcmporary 
Imiltlirigc began. The CP had been the site ol 
liiari ietl conversations bciwccn Chili Picker, Hut- 
ers, and 1301) Valericia 01 PNIK’s compui ing f‘icil- 
it y. I lie 1il;icltboards at ilic Sandin trailer complex 
werc ( overed wit 11 corictantly irptla~cd larinch 
schcdulcs. F,vcryone wat clrcd the sky lor clouds. 
TIic clogged water iiltcis wliicli made plloto 
pro( cssiiig impossible hnd been fixed. T h e  brolicn 
a i r  coriditioncv oii oiic oi the trailers had been 
replared; the Tclctypc which printed nonsense 
had been repiircd. 

l ’ \ v o  and onr Iiall years d‘ work on design and 
dcvclo1)mcnt; inontlrf of prcpai-ation, transpot t- 
i i i g  rncn and equipmcnt i o  Icauai; days ol icst  
IligIits, dry-t uns, ant1 t)i iefings; all cane to ilvc 
laurd ics  Iiom wliich rnahscs ol data werc taltcn to 
expillid man’s Itnowledge of t lie ionosphere. 9 
Alan Olcott, J- 1 (adjusting the scole) and Rod Biddle, J-’16, 
c h d  the weight of equipment returning to L A X .  Ray Har- 
vey, SP-2, ut lef i  in background, supervises two workmen 
ak Hickam Air Force Base who are unloading a forklift. 
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Seeks $66,000 
T h e  annual Los Alamos United 

Fund campaign will begin this 
month aimcd at a goal of $66,000. 
Of the total, $62,000 will be used 
in dircct support of 14 of the parti- 
cipating agencies. The Lassie 
League, although a participating 
agency, has again requested no 
funds for this year. An emergency 
reserve of $4,000 is included in the 
goal to help member agencies meet 
unforeseen expenses such as those 
which arise from disasters, to as- 
sist agencies which unexpectedly 
lose other sources of income, and 
to absorb the expenses incurred in 
conducting the campaign which 
amounts to one to one and a half 
per cent of the goal figure. Most 
of the funds collected in the cam- 
paign are earmarked for activities 
in Los Alamos and the immediate 
surrounding arca. 

Citizens will be contacted at their 
places of employment with the ex- 
ception of the retired segment of the 
population which will be solicited 
by J. M. B. Kellogg. Gilbert Ortiz, 
Mail and Records department, as- 
sisted by David Heimbach who 
heads the department, will conduct 
the campaign at the Laboratory. 
Donald Green will conduct the Zia 
Company campaign; Harold Valen- 
cia, Atomic Energy Commission and 
other governmental offices; William 
Strickfaden, the business commu- 
nity; Ed Spence, schools; Gene Pol- 
lard, Los Alamos County; Dr. Anne 
Wadstrom, Medical Center. 

Both local banks have again 
agreed to accept monthly bank 
deductions as a convenient way for 
citizens to contribute. Contributions 
can also be made in cash or on the 
installment plan. 

Joe Perry, president of the 
Board of Trustees, and Charles 
Tallman and John Hafer, co-chair- 

men of the Campaign Advisory 
Committee, all of N-4, noted the 
“fair share” guide for contributions 
used in previous campaigns is still 
current. By this formula, United 
Fund officials suggest a contribu- 
tion that is equivalent to one hour 
per month (equal to about 6/10 
of one per cent of gross annual 
salary). For example, if a person’s 
hourly wage is $3, a contribution of 
$36 would meet this criterion. For 
a person whose annual salary is 
$12,000, a fair share amount would 
be $72. The United Fund officials, 
also pointed out that if every family 
in Los Alamos gave $16, the goal 
would be passed. 

Among the 14 organizations that 
will receive support from the Los 
Alamos United Fund is the Chap- 
parral Adoption Agency which was 
admitted this year as a new mem- 
ber. The CAA is a non-profit, pri- 
vate organization which works LO 
help place infants in adoptive 
homes and helps to support a home 
for unwed mothers in Albuquer- 
que. The statewide organization has 
a board member in Los Alamos to 
assist people who wish to adopt a 
child. I t  is scheduled to receive 
$600 in United Fund support. 

The Board of Trustees voted to 
drop support of the New Mexico 
Council of the National Council on 
Crime and Delinquency this year. 

Other agencies that will receive 
support from the United Fund are 
the Babe Ruth League which will 
receive $1,900; Boy Scouts, $9,800; 
Cancer Clinic, $7,000; Family 
Council, $8,000; Girl Scouts, $9,800; 
Heart Association, $4,000; Little 
League, $900; Physically Hand- 
icapped, $600; Red Cross, $6,200; 
Retarded Children, $4,700; Salva- 
tion Army, $6,800; United Services 
Organization, $700; and the Youth 
Center, $1,000. I@ 
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Margarei EYrown, r- 18, dt?mansirtrtc!; 
rnri n un I scar in i ng . 

said. “13ot11 parameters relate back 
io iomc properly of tlic n u d c u ~ .  ’ I  ’lie 
eiicigy 1x11 ;mrtcr  is an indication 
01 the cncigy level of thc nucleus 
and the number ol parliclcs rclatcs 
back to thc cross scction, or probabil- 
i ty  o f  ;I sprcific i i i i c rachn  taking 
place.” 

I’latc exposures arc made al thc 
accelerator tacilitics at IASL, and 
clscwliere on occasion, for particlc 

iLtioii investigations in thc low 
and iritcr mediate clrlergy rcyjons, al- 
though thcl group’s work is inosl 
closely lirikcd with tlic Laboralory’s 
‘l’aiidcm Viui de Graafl“ aicclcrator. 

At the ‘I’andern Van (le Graaff, a 
spwtropaph is situatcd to accept 
partitles tlirown out from targets 
in the accclrrator hcam. ‘Ihc spec- 
trogiaph fans out tlic p;irticles into 
an energy spectrum and they im- 
pinge nii ii photographic plate. 
Wlicii a. p;irticlc strikes tlic plate, 

continued on next page 
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it leaves a track that appears in the 
developed emulsion as a series of 
closely spaced silver grains about 40 
micro-inches (.000040 of an inch) in 
diameter along the particle trajec- 
tory. 

The problem in developing a ma- 
chine that can track particles as well 
as the human has to do with pattern 
recognition. The  machine is able to 
recognize only those events for 
which it has been programmed, 
whereas the human can detect slight 
variations and unexpected features. 

A scanning machine to supple- 
ment manual plate reading was in- 
cluded in the planning for experi- 
mental facilities at the Tandem Van 
de Graaff in the early 1950’s. Leland 
and John Winston, P-I, visited the 
Massachusetts Institute of Technol- 
ogy where scientists had developed 
an automated plate scanner and had 
demonstrated that it could read a 
track. “We borrowed their design 
and Winston constructed one here 
with modifications,” Leland said. “It  
functioned after a fashion, but it 
didn’t achieve the degree of perfor- 
mance we had hoped for. 

“Argonne National Laboratory 
was also building one, but they used 
a computer in association with 
theirs. With our experience on the 
first model, we pooled what we felt 
were the best ideas of the two ma- 
chines and came up with the one 
we now have.” 

Designing and building the new 
machine took more than two years. 
Ed Flynn, P-DOR was largely re- 
sponsible for its development. He 
was given assistance by several other 
people in other groups. Stuart Orbe- 
sen, P-DOR, did much of the me- 
chanical work; Dick Hebert, P-1, 
provided some ol the electronics. 
Tom Gardiner, C-8, came up  with 
the computer/scanner interface to 
digitize electrical signals and trans- 
mit them to the on-line computer. 
Max Seamons, (2-4, provided the 
computer program* Bent1ey9 
‘-lo, now Operates and maintains 
the machine for routine analyses of 
nuclear track plates. 

On the main stage of the machine 

Stuart Orbesen, P-DOR, loads a photographic plate holder in the Tandem Van 
de Graaff spectrograph. The holder can contain about six feet of nuclear track 
plates. 
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Wallace lelaud, P-10 group Iciader, and Bill Ilentley, also of P-10, operate the automutic plate scanner. 

is a holdcr in wl1icli thc nuclcar 
r.r;tclc platc is placed. 1,iglr 1. I‘rorn 
two nicrc:riry lamps is I‘ocri:;ed a n d  
shaped irii.o a. riitrrow slit wlijcli  ill^^.. 
minatcs a portion of (,he pial(: 11-oin 
bclow. ‘.fhis I iglit passes tlirorigh thc 
13lit tc arid is scat1:crt:d b y  tlcvclopcd 
silvcr p i n s .  A n  optical systcim UNCS 
this scattcrcd light to I’orrn ;t magni- 
l i d  ii-n;igct or tlie clcvclopctl p i r i s  
o r i  a scarinin;; planc!. l,oc;ltcti on tlic 
scartning p l a n i  is ii  tlirce-mil (.oo:% 
of an incli) sl i t  which pc r in i~s  21 
sclcctcd “lint::” ol thc image to 13‘ 

t.hroug1-1 aritl laJI on a gl;i$s disc 

wliow siirlac c is opaqiic wiih llic 
c x c q  )tion ill it transparcnt groovc 

I spir;tX<, Iiorn tlic ccntci 01 the 
o its cdgc.. 1 lie disc iotatcs so 

that the q ) i r  a1 y oovc cwiitially 
s c ~ i i ‘ ~  across ~ 1 1 r .  slil in thc housing 
a i d  allow:, h c  iiriagctl light to pas, 
~hrorigli  to ;I ])lio~omultiplicr tube. 
Sr!;n,ils h i i t  thc. tirbc and the disc 

01 arc tr ansini ttcd 
unit to the on-line 
c ii ii short “dcad 

tlic track is rnovcd lengthwise ii diy- 

lancc of five microns (.0002 01 an 
inch) b y  a lead scrcw which drivcs 
thr platc holdcr. ‘L’he proccss is re- 
pcatcd until the wliolc platc is 
s( ,~nnecl. 

Tlic operator o l  the automatic 
scanning irixliinc transmits instruc- 
tiom I O  the coiiiputrr through a tclc- 
tyj)c tcintinrtl. 1 he computcr is pro- 
grammed wiih sevcrid adjustable 
parainctcis which ciln be d r c t c d  by 
thc opci;ttor I O  mcct spccilic platc 
1 cadin;; rcquircuncnts. Cornputcr 
o n t ~ x i ~  is on p,tpcr tape, a plottcr 
i i i l d  magnetic t a ] ~ .  @ 



Resonan 

A new radiographic technique 
that can be used to identify specific 
elements while in the presence of 
others has been developed at  the 
Los Alamos Scientific Laboratory. 
Its development was a joint effort 
of Groups J-16 and GMX-1. Its em. 
ployment will greatly supplement 
other radiographic techniques used 
by GMX-1 in the nondestructive 
evaluation of materials for various 
research and development programs. 

Radiography is the process of 
making a picture through the use of 
radiation Other than light* 
One Of its most common is in 
the where rays are 
employed to photograph organs of 
the body. The  picture, a shadow im- 
age of the variations in transparency 
of the subject to x radiation, is called 
a radiograph. Other types of radia- 
tion used to image objects are gam- 
ma rays and thermal neutrons. 

Radiographs produced by estab- 
lished techniques provide overall 
internal views of materials. They are 
used by GMX-1 to disclose cracks, 
fractures, gas pockets, inclusions and 
other internal structural details. 
Potential applications of the newly- 
developed method include investi- 
gations of the distribution of specific 
elements and isotopes in agglomer- 
ates and composite materials, and 
the inspection of individual layers 
in laminated structures. In its pres- 
ent state, however, resolution is 
somewhat inferior to radiographs 
made with better established tech- 
niques. 

With the new method, radio- 
graphs are obtained of elements in 
components and materials using re- 
sonance neutrons. Resonance is the 
phenomenon whereby particles such 
as neutrons, at specific kinetic en- 
ergies, exhibit a very high inlerac- 

A cross composed of strips of indium and gold was radiographed using the 
resonance neutron approach. The television camera tube was gated at the 1.45 
eV resonance of indium. At this resonance the indium (dark shadow) was imaged, 
but the gold was not. 

A cross composed of a strip of indium and a strip of hafnium resulted in an 
image of both. The reason is that absorption characteristics of the two elements 
are similar for the resonance region selected. 

IC 
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iioii prolmbility (cross sc( tioit) with 
nu( lei ol the c~leiiictits. CI osi wciions 
foi ticution irhtrractions cxliibii 
p i k s  a t  one 01 mole ol thew so 
ciillctl resoilanti: C I  tcigieb ol ncu 
trons which ire < t ~  uniquc I O  piir 
iicrrlar clrincnis 215 fingerpi in t s  arc 
to mcmbci 5 ol thc Iiuina I i I ,ice. 
CI oss scciionc, between pc,iks arc 
rchtivcly low. 

’i’lir rcson,inrc approach to ob 
tailling iicutroii r‘ldiographs cap 
itidi/cs on ilic adaptation oJ a rmi- 
qw i clcvisio~i camcm i ulic w hi( 11 
wit‘, tYcvclopcd origilially lo1 i rw  i n  
wcnpons dingnoslics,. 1Sciorc aimos 
plirric tcsiin!; v m ~  baiincd, rocker 
boinr diagnostic 5 to dciciminc tlic 
bcliavior of cxplosivc sysccnis were 
clqientlcni ~ r p o i i  trlcmctry equip 
niciit wliirh was often tirrics tiot las t  
enough to iclmrlucc tlic shori -tinir 
liistoi y oi  thc cvcnt. 

7 he  Kauland  Coinpiny, which 
was workiiig on irnagc inicrisilyirig 
cqiiil)incrit ior tlte miliiary, w a s  t o n  
tracictl i o  work with 1-16 on ~ I I C  
dcvclopmen t of a dj‘ignostic iric,tru 
rncnt that w o i ~ l t i  opcraic I apirlly 
and providr a visual imngv. Il’lic 
insirumcni tlevclopctl WAS ii tclcvi 
sioxi ( amcia tixbc that can br gatcd 
(turned on aiid iiipidly, i m t e d  
with an image intcnsiiiri i o  in 
crcLisc the seiisiiivity 01 thc ubc 
antl tllrrcfoie ],ernlit s h o r t  expo 
sui(’ timcs. ‘lhc iubc can bc gaccd 
for cxposnres ils ias t  as  20-1)il 
lioiiihs of a secorid. 

(:liircricc lienton wai  in6,irn 
iiicrital in cooidinating 1-16’s iriici 

wit11 the company, ;inti d o ~ i g  
with I.ec Sprousc, devclopcd I hc 
elcc troiiics nc-cessary for op<’rili trig 
the tribe. S p o u s e  lmilt rxpcri 
mental setup, in tvliich initid iubc 
dccigns wcrc tcslcd by I<rnton and 
T .con Forman. 

A h t t  two ycars ago, John Yar- 
utcll, I’ 2 giciiip Ic;tdcr, antl 1)onaltl 
Garictt, GbrX I Research section 
leatlcr., and c o-worltcr Rogcr Morris 
( oncilei cd ( i  radiographic kchixi- 
( I I I C  in  wliidi the rcbonance ick‘  ’ions 
01 clcnicnt~, woidd br uwtl Tor scll- 
itlcntificatiou il a gatcd image tube 
a n d  a pulsed rlcuii on soul cc ol suf- 
It( jcnt strcngih wcrc iivil;iblc. ‘The 
i clc~i!~ion ( (inma inbc tlcvclopcd 
Iiy ] - I  (i a n d  tl ir liauland Company 
i r ic i  (CMX-1 I ccluircrrirnts. 

111 cxpcriincnis co i~du~ tcd  by 
1-16 irntlrr ihc  direction ol I m n  
b’oi i m m ,  tlic Icasibiliiy or using the 
1r11)c~ lor ncrriron [csonamc radin- 
:;raplty was tlcmonstraicd. A pulsc 
01 neutrons gcncralcd from ii burst 
rmclor was collimated into a beam 
i i n d  directcd at  sclcctctl targci mate- 
x ial:,. Upoil reaching the targct, 
wine ol the rwutrons passed 
rlii c~ugh wlliilc~ oilicrs wcrc ab- 
mi l)cd or qcai tercd. ‘I’hosc that 
p;rsml through interactccl with a 
lithirim-6 lo~tclcd glass fluor and 
wcrr convcrirtl to vid)le light. 
’ f ’ l t i b  light WAS rdlcrtcd by a mir- 
101 ni an ariplc ol 45 clegrccs into a 
lrris locusccl onto thc tclcvision 
( ; t t n e ~ a  iuhr.. rI’l~c tube was em- 
ola(ct1 at il right anglc to the ncu- 
iion beam and shicldcd s o  other 
I atlia[ions worrld not affcct thc 
1 iit1io~;raph image. 

‘Ilir tubr was p,ated at the in- 
stant in i i iw when ncuirons whose 
cnc~gies wcrc in itgrcccmcnL with 
rlic rrsonancc of  thc clement being 
rv,ilu,itcd, wrr ( t  being absorbcd by 
l h c  tiirgct. ‘ l l ic rachgraph then, 
diowc~l a sliapc(1 sliadow image ol n 
q)ccilic clciiicmt surrountlrd by 3 

liglil 
1’1 oper I i ininy,  WAS accomplishctl 

by placing ; I  fluor-photo(-ell detcc- 
(or, built by J-16’s Art Schclberg, 

bcsidc thc targct. When gamma 
rays and faster neutrons coriiactcd 
tlic tlctcctor, an clcctronic circuit 
wrts tiiggeictl. Alier a calculittcd 
iirxic clclay, rclcvant LO thc timc-oi- 
fllglil oi ncutrons oi desired energy, 
< i n  amplilicd clcctrical pulsc gatcd 
tlic carrier a i ubc. 

Neutrons vary in cncrgy (vcloc- 
ity). They arc classihcd as being 
ritlier fast, inlcrmediatc or thermal 
(slow). Since iicuiroris ol  various 
cnergics arc releascd with each 
pulse, i hcir timc-or-flight to ihc 
iargct and fluor-photocell detector 
v;irics accordingly. ‘I’argcts wrre 
placed about 13 meters lrom the 
hcaiii pott 01 the Sandia Pulscd 
Reactor so that neutron cncrgiec 
were wrll dcfincd in timc. 

‘1’0 establish ieasibiliiy, a varicty 
01 targets was used in thcsc cxperi- 
mrnts. One consisted or a strip of 
indirrrn and a strip ol gold. The 
rdoS Alanios rcwarchers madc a n  
“X” ~ y j t l i  the two strips and then 
shuttered the camera tube to acccpt 

continued on page 17 

The resonance peaks of indium are 
shewn on this illustration. 
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Left, Leon Forman, 5-16, 
feasibility of using the t e  
neutron radiography. 

Below, Clarence Benton 

directed experiments to prove the 
!levision camera tube in resonance 

and Lee Sprouse, both of J-16, 
adjust the monitor on the hardware used in experiments 
to develop the resonance neutron radiographic technique. 
At upper right i s  the television camera tube developed by 
J-16 and the Rauland Company. 

Art Schelberg, J-16, cleans the 
lithium-6 loaded glass fluor he 
built for the radiography experi- 
ments. 
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inspucting the crirnnra lube tiouGtig used in h c  rt~scpnwn~ CI 

ttcutrorr rcrdiogrciphy expcrimenh arc? Don C;urrerl, GMX 1 
Rcsecirr h section leader, and Bob Showalter and Roger 
Morris, hoih of GMX-I ~ 

Itivii wall surrounding the reactor. 
‘l’his allowed the expcriment to be 
4ct up in a Yowcr background region 
outside thc structurc housing the 
r e x  tor w h i l ~  utiliiing thc moder- 
ated bcarn 01 nciitrons cmcrging 
lrorn tlic collimaior port. Somv 
localiicci shielding, rlcsignrd by 
Sclicll)~rg, w a 5  s i  ill ncccssary to pro- 
lecl tlic raniera tube and fluor 
lrom parts o r  the main beam. 

liurtlier devrlopmcnt antl prac- 
tical applicntions oi the irchnique 
at Los Alarnos arc largely dcpcnd- 
crit on acquiring an appropriate 
prrlsctl-neutron sourcc. Rcsonant e 
ncrrtron radiography by GMXJ is 
includcd as o m  justification lor 
pilsctl-ncutron facilities proposcd 
by  I’ arid W divisions. 4% 



Director Harold M. Agnew Announces 
Several Changes in 

Several staff changes at  the Los Alamos Scienti- 
fic Laboratory have been announced in the past 
few months by Harold M. Agnew, director. These 
include: 

Raemer Schreiber, technical associate director, 
has assumed the Director’s Office responsibility for 
the Engineering and Shop Departments. Upon the 
retirement of Henry R. Hoyt on  October 31, the 
position of assistant director for administration 
will be eliminated and all organizations now re- 
porting to Hoyt will report to Schreiber. 

Duncan P. RlacDougall has been named to the 
new position of assistant director for weapons with 

Staff at Laboratory 
Eugene Eyster replacing him as GMX division 
leader. William E. Deal Jr. is now alternate di- 
vision leader of GMX with Melvin Brooks associ- 
ate division leader. Jesse Aragon succeeds Brooks 
as group leader of GMX-3. 

In  addition to being CMB division leader, Rich- 
ard Baker is now acting division leader of CMF 
division, replacing Robert Fowler. Fowler has 
been assigned to the Director’s office as a research 
advisor. 

Robert Shreffler succeeds Agnew as W division 
leader and Don H. Byers has become alternate W 
division leader with Harry C. Hoyt and B. L. 
Moore as associate W division leaders. 

“A” Division Formed 
Under Leadership of 

David Hall 
A new division, the Assay and Ac- 

countability division, has been 
formed with David B. Hall as leader. 
Hall points out that actually the new 
division is a functional centraliza- 
tion. A division is staffed by, and 
will perform services formerly done 
by three unrelated groups: N-6, W-7 
and ADPSF. 

G. Robert Keepin is group leader 
for A-I with Roddy B. Walton as his 
assistant. The function of the 25 
members of A-1 will be the same, 
basically, as that done when Kee- 
pin’s group was N-6, namely re- 
search into, and application of, the 
newest techniques of fissionable ma- 
terials assay. 

A-2, under the direction of its 
group leader William H. Chambers, 
will do the same type of work done 
in A-1 except its field of interest 
will bc applications of assay tech- 
niques to weapons and other classi- 
fied defense areas. This group of 12 
is made up of personnel from W-7 
and  N-6. 

The accountability portion of the 
work to be done by A division will 
be handed by the nine members of 
A-3. A-3, with Glenn R. Champion 
as group leader and Victor Bond as 
alternate, used to be designated 
ADPSF. 

While the new division is not 
actually “new”, in the sense of all 

David 6. Hall 

new personnel or functions, Hall 
says that the creation of a specific 
division unifying the formerly sep- 
arated functions will enable ex- 
pansion of their capabilities and will 
simplify their use within and with- 
out the Laboratory. Hall hopes that, 
in addition to constantly improving 
the speed and accuracy of the assay 
and accountability functions, the 
division can enter fields in which it 
is only peripherally active now such 
as offering assistance in evaluating 
fuel burn-up in nuclear power re- 
actors, fuel management in fuel 
processing plants, and evaluation of 
fuel cycling. 
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Vcrnon E. Stewart, SI)-5 raachinist, lias retircd 
after 19 ycais with thr 1 A S l ,  Shop dcpartmeii~. 
I 1 c will m a l c c b  111s horn(. iii lh4 il wood, I l l .  

Edward Macstas, GMX-S chemical plant oper- 
ator, sccond class, died July 11 as thc result ol in- 
juries received in an  automobilc acc iclcni. H e  had 
bccn c~mployetl by GMX 3 since 1949. I I e  is sur- 
vivctl h y  h i s  wile, Lola, ;md nine cliildrcn, Oliver, 
§ilvi;uio, Rudolpho, Lorraine, Ameda, Lucinda, 
l'aiilinc, Maria lilcn,i and Eva. 

Stanley Daily, N-1 senior physics metallurgy 
tcclinirinn, died Jiily 22. I Ic  was first cmploycd 
by thc 1,ahoratory in 19.56 with Group T-11. IIc 
transicrrcd to CMF-IS ant] tlicri to N - i .  r i c  is 
5iirvivc.d by his wilc, Dowothy, and thrcc dauglr- 
I CIS,  hlar tlia Jane  Ref UES, Cynthia Marie Prewitt 
and I ,a h n n a  Daily. 

Cklestino M. Trujillo, GMX-5, died Aug. S fol- 
lowirig a long illness. Ire had been employed by  
the I,:iboratory since 1952, first by the Mail and 
I<ccords department and later b y  GMX-5 as a 

a1 incsscngcr driver. Trujillo is survived b y  
h i 5  wile, Anita, and two cliildrcn, Santa Ida and 
hntlrcs. 

Jack W. Alexander, J -14  electronics technician 
11, clicd Aug. 16. ITc had bccn an employee of J 
division sinw 1956. Alcx.inder is survived by his 
wifc, Eillie, and tliree children, Jack, Jr., Carolyn 
Sloan and Sal ly Alexander . 

4> 
R.ich;ird M. Mire, W-7, has been clcctcd a Fel 

low o f  the American Inst itiitc of Cliemists. Tlie 
7,400 inrmbcr institutc is the only chcmicidly- 
oricntcd American orgmiiation whose principal 
purposc is to dcvclop the professional and eco- 
nomic status o f  chcmist s and chemical engincers. 

For Kcporting Chaiigc of Addrcss 
If your address 1x1.; changed gleam inform THE ATOM by clip- 

! ping and filling out this coupon. Print or type your name and 
both your old and new adrlrcsscs. : Mail  to: The  Atom 
Lob Alninos Scientific I &oratory 
130x LC(i3 
Lou hlamo.;, N.M. 87544 

New Addrcss 
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the technical side 
Presentation at meeting of the In- 
dustrial Photographers of the South- 
west, Albuquerque, May 15: 

"Color Movies from Computers" 
by D. 0. Dickman, C-4 

Presentation at the 1 l t h  Annual 
Meeting of the Institute of Nuclear 
Materials Management, Gatlinburg, 
Tenn., May 25-27: 

"Neutron Interrogation Tech- 
niques for Fissionable Material As- 
say" by H. 0. Menlove, R. H. Au- 
gustson, L. V. East, A. E. Evans, and 
G. R. Keepin, all N-6 

"The Los Alamos Mobile Non- 
destructive Assay Laboratory 
(MONAL)" by J. H. Menzel, B. R. 
Dennis, M. M. Thorpe, R. B. Walton, 
D. B. Smith and G. R. Keepin, all 
N-6 
Presentation at  Symposium on New- 
er Techniques and Technology in 
Radiotherapy and Oncology, Uni- 
versity of Southern California 
School of Medicine, 10s Angeles, 
June 5-6: 

"Radiation Therapy with Nega- 
tive Pions" by R. L. Hutson, MP-7 
(invited) 
Presentation at  Gordon Research 
Conference on Nuclear Chemistry, 
New London, N.H., June 14-19: 

"A New Calculation of Single 
Particle Effects on the Fission Bar- 
rier" by J. R. Nix, T-9 (invited) 
Presentation at Applied Supercon- 
ductivity Conference, University of 
Colorado, Boulder, June 15-17: 

"A New Calculation of Single 
Particle Effects on the Fission Bar- 
rier" by J. R. Nix, T-9 (invited) 

"Superconducting Quadrupole 
Doublet for LAMPF" by J. D. Rodgers 
and H. L. Laquer, both CMF-9, W. 
V. Hassenzahl, MP-6, and J. K. 
Novak, MP-7 

"A Constant Voltage Controller 
and a Transition Monitor for Super- 
conducting Magnets" by D. H. Les- 
ter, CMF-9 
Presentation at Second interna- 
tional Conference on Nuclear Data 
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for Reactors, Helsinki, Finland, June 
15-19: 

"Calculations of Jezebel and 
Godiva with Recent ENDF/B Micro- 
scopic Data" by G. H. Best, M. E. 
Battat, R. J. LaBauve, and R. E. 
Seamon, all T-1 

"Fission and Capture Cross Sec- 
tions of Curium" by M. S. Moore, 
W. K. Brown, G. A. Keyworth, all 
P-3, M. E. Ennis and R. R. Fullwood, 
both W-8, J. H. McNally, W-4, F. B. 
Simpson and J. R. Berreth, both 
Idaho Nuclear Corporation, R. D. 
Baybarz, Oak Ridge National Lab- 
oratory, and M. C. Thompson, Sa- 
vannah River Laboratory 

"A Simultaneous Measurement of 
the Fission, Capture, Scattering and 

J. A. Farrell and P. A. Seeger, both 
W-8, and G. F. Auchampaugh and 
M. S. Moore, both P-3 
Presentation at  Gordon Research 
Conference on Research at  High 
Pressures, Holderness School, Plym- 
outh, N.H., June 16: 

"Calculations of Effects of Pres- 
sure on Band Structures and Fermi 
Surfaces: Correlation with Com- 
pressibility" by E. A. Kmetko, 
CMF-5 (invited) 
Presentation at the University of 
Indiana, Bloomington, June 16: 

"The Los Alamos Lamlb-Shift 
Source of Polarized Negative Ions 
and Experience at 7-16 MeV with 
Deuteron and Proton Reactions" by 
J. L. McKibben, P-9 
Presentation at 17th Refractory 
Composites Working Group Meet- 
ing, Williamsburg, Va., June 16-18: 

"Graphite Research and Develop- 
ment at LASL" by M. C. Smith, 

Presentation at  the 1970 Trans- 
formation Meeting, Estes Park, 
Colo., June 16-19: 

"Competence-Specific Antigens of 
Haemophilus lnfluenzae for Up- 
take of Transforming DNA'' by D. 
P. Bingham and B. J. Barnhart, both 

Total Cross Sections of 239Pu'' by 

CMF- 1 3 

H-4 

Presentation at  the Fourth Summer 
Institute for Astronomy and Astro- 
physics, State University of New 
York, Stony Brook, June 17-July 15: 

"Physical Processes in the Outer 
Solar Atmosphere" by A. J. Hund- 
hausen, T-12 (invited) 

"Quantitative Model of the 
Coronal Expansion" by A. J. Hund- 
hausen, T-12 (invited) 

"Coronal and Interplanetary 
Chemical Composition'' by A. J. 
Hundhausen, T-12 (invited) 
Presentation at the Cryogenic En- 
gineering Conference, Boulder, 
Colo., June 17-19: 

"Cryogenics-Safety and Society'' 
by R. Reider, H-3 

"Heat Transfer with the Helium 
I 1  Superfluid Film" by D. H. Lieben- 
berg, CMF-9 
Presentation at  the University of 
Pittsburgh, Pa., June 18: 

"The Los Alamos Lamtb-Shift 
Source of Polarized Negative Ions 
and Experience at  7-16 MeV with 
Deuteron and Proton Reactions" by 
J. L. McKibben, P-9 
Presentation at the Fourth Great 
Lakes Regional Meeting of the 
American Chemical Society, North 
Darkota State University, Fargo, 
June 18-19: 

"RNA's of Cultured Chinese Ham- 
ster Cell Post-Ribosomal Particu- 
lates'' by M. D. Enger, R. A. 
Walters and A. G. Saponara, all 

Presentation at Symposium of Feed- 
back and Dynamic Control of Plas- 
mas, Princeton, N. J., June 18-19. 

"Feedback Stabilization of a 
High-Beta, Sharp-Boundaried Plas- 
ma Column with Helical Fields" by 
F. L. Ribe, P-15, and M. N. Rosen- 
bluth, Institute for Advance Study, 
Princeton, N. J. 

"Dynamic Stabilization of the Z- 
Pinch" by J. A. Phillips, P. R. For- 
man, A. Haberstich and H. J. Karr, 
al l  P-14 (invited) 
Presentation at the Northwest Re- 
gional Meeting of the American 
Chemical Society, Seattle, Wash., 
June 18-19: 

"Classical Trajectories of Simple 
Reacting Systems" by N. C. Blais, 
CMF-4 (invited) 
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F'rssentatiori a t  Seminar 0i-1 

I'lusnia Focus, Ulniversity of Wiscon- 
sin, Madison, June 19: 

"Plasnila F.OI:US" by J. W, Mcrthor, 
[I.-7 
Presentation at a joint seminar, Uni- 
vewity of Hou4;tori and Rice Uriiver- 
sity, Houston, 'Texas, June 13: 

"On the Discrepancy 13etwet:n 
Sofi Pion Predictions and Expcri.. 
ment in Pion I'roduction in Nucleon.. 
Nucleon Collisions" by R. R. Silbar, 
T-9, and M. E. Sc:hillac:i, MP-7 
Presentation ai' the S~9ace I'ecl-itiol-. 
ogy and Heai Transfer Confc 3tc-.nce, *:' 
Lo5 Angeles, Calif., June 2'1 -24: 

"Mercury as a Heat Pipe Fluid" 
by J.  E. Dever(111, N-5 (invited) 
Presentation at the Annual Con- 
gress of the Caiiadian Associcttion 
of Physicists Joint Meeting with the 
American Physical Society und the 
Mexican Socieiy of Physics, Winni- 
pegr Manitoba, Canada, June 22- 
24: 

"'itatus of Plasma I'ocus" by J. 
W. Mather, P-7 (invited) 

"Elarrier Pensirabiliiy Modifica- 
tion by Vacuum Polcirization" by 
J. E. Brolley, F'-DOR, and D. A. 
Liberman, T-4, 
I'resentation at  the 44th National 
Colloid Symposium, Lehigh Univer- 
sity, Bethlehem, Pa., June 22-24: 

"Chcrrac:terizaiion of AnomtIous 
Waicr by Physical Meihods" by 
S. W. Rabideaii and A. E. Florin, 
both CMF-2 
Presentation at the American Iristi- 
Sute 0.f Aeronautics and Astro- 
ncwf.ies Sixth Propulsion Joint Spe- 
cialist Conferenc:e, !ion Dieyo, 
Calif., June 22-26: 

"Operational Techniques Used in 
l iquid Iiydrogon Pump Inducer 
Studits" by J. Cotinell and J. ticn- 
shall, both formerly J-17, and W. 
Tucker, N-4. 
I'resentcrtion at  sewiinar at Uriivor- 
siiy of Oregon, Eugene, June 25: 

"Nucleon Physics Laboratory at  
I.AMPF" by J. (:. IHopltins, P-DCIR 
(invited) 
Presentation at  wrninur, Argonne 
Ntrtiorial Labora+ory, Ill., June 25: 

"Detection of Multiple Impurities 
in Sodium With (1 Plugging Indi- 
cator" by J.  C. Hiory, formerly K-3 

f'recsentation at  the 16th Annual 
Meeting, Atviericaii Nuclear Society, 
Iss Angelel!;, Calif., June 28-July 2: 

"Reacior Fuel-Cycle Arialysis at 
Los Alamoos Scientific 1.aboratory" 
by 1'. J. tlirons, W-4 

''I'uel I::crrms for Plutonium-238 
Powor Sour-ces" by . I .  A. Lenry, 
CMLL'I 'I (invited) 

.''Nuclear Cross Seciions--.Multi- 
group Representation of Neutron 
Cross Secticrris for Criticcrlity Calcu- 
lations" by G. F.. Iiansen, N-2 
(inviicd) 
"Co ui p u te r Simulation of F I u i d 

Flows Using Eulerian Difference 
Methods" by R. A. Gentry, T-3 
(inviied) 

"Neutrori Transpart Experiments 
with Bare Metal Spherical Systems" 
by 8. K. fullwood, W-8 (invited) 

"Neutron Cross Section:; for Air 
Transport" by P. G. Young and 
D. G. Foster, Jr, ,  borh P-3 (invited) 

"Calculaiod Neutron Environ- 
mcnt for Phoebus 2A" by C. W. 
Watson, N.-:! 

"The S,, Method" by K. D. Lath- 
rop, 1'-1 (invited) 

"'l'runcation Error Analysis of 
Finite Difference Approximations to 
i-hc 1-ransport Equation" by W. H. 
Reed and I<. D. Latl-irop, both 1'-1 

"lioterogenei~~y EFlecls on Large 
I'asi ISreedei. ruel-(lycle Calcula- 
tions" by T. J. Iiirons, W-4, and R. E. 
Almuffe, T-'I 
I'rusentation a! the w n u a l  meeting 
of the Health Physics Society, Chi- 
u::ago, Ill., J~JIW 28-July 2: 

"External Measurc>menf of Plu- 
tonium I-uny Burdens" by P. N. 
[:)can, 1-14, a r i d  t-1. M. Ide, t i4  

"Retention of: Subcutaneously 
I'laced P u 0 2  in the Beagle" by I.. J. 
Johnson, ti-1, R. 1. Wattws, Colo- 
rado State University, Fort Collins, 
Colo., C. R. I-agerquist and S. E. 
I-intnmond, li!ocky l lats Division, 
C9ow C:h e in icci I (Io m pa n y, Bo u lde r, 
C O  lo. 

"Neutron Mewsurement Using 
'I'lierrnoluniine?;ccl-\1 Dosimeters" by 
M. J. lingelke, 1-1-1 

I nst r u m e  ti t a - 
lion tor a High Intensity, I-ligh Duty 
Accelerator" Ly J. I?. Parker, MP-1 
(invited) 

"Rad i a I ion- Sa Tot y 

"Personnel Protection and Con- 
taminaiion Control During Mining 
Operations in Highly Plutonium 
Contaminated Earth" by R. W. Hen- 
derson, H-8 

"The Current Status of Personnel 
Neutron Dosimetry" by D. E. Han- 
kins, I i -1  and C. M. Unruh, Battelle- 
North west, Rich land, Wash . 

"Pluionium Excretion and Model- 
ing of Excretion Patterns to Estimate 
Plutonium Body Burdens" by W. D. 
Moss, H-5, and G. L. Tietjen, C-5 

"The Safe Handling of Large 
Quantities of Tritium Gas at the Los 
Alamos Tandem Accelerator Facil- 
ity" by T. P. Seitz, R. Woods, M. 
Wallis and R. L. Henkel, all P-9 

"Door Alarm and Interlock Sys- 
tem at  the Los Alamos Tandem Ac- 
celerator Facility" by T. P. Seitz, 
H. J. Lang, and R. L. Henkel, all 
P-9 
Presentation at  the Fourth Interna- 
tional Congress of Radiation Re- 
search, Symposium on Radiation 
Responses and the Cell Cycle, 
Evian, France, June 28-July 4: 

"Biochemlical Evenis During the 
Mammalian Cell Cycle" by D. F. 
Petersen, E. C. Anderson and R. A. 
Tobey, c i l l  H-4 (invited) 

"Repair and Residual Injury in 
Monkeys Exposed to Fractionated 
Doses of Gamma Rays" by J. F. 
Spalding, L. M. Holland and J. R. 
I'rine, all H-4 
Presentation at  the American Insti- 
tute of Aeronautics and Astro- 
nautics Third Fluid and Plasma Dy- 
namics Conference, bos Angeles, 
Ca,lif., June 29-July 'I: 

"Recent Progress in Controlled 
Thermonuclear Fusion Research" 
by J. L. Tuck, P-DO (invited) 

Presentation at  seminar a t  the Uni- 
versity of Oregon, Eugene, July 1 
and a t  Lawrence Radiation Labora- 
tory, Berkeley, Calif., July 6: 

"On the Discrepancy Between 
Soft Pion Predictions and Experi- 
ment in Pion Production in Nucleon- 
Nucleon Collisions" by R. R. Silbar, 
T-9 and M. E. Schillaci, MP-7 
?resentation at Symposium on Prog- 
ress in Safeguards Techniques, 

continued on next page 
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Karlsruhe, Federal Republic of Ger- 
many, July 6-10: 

"Application Areas and results of 
Nondestructive Assay Measure- 
ments" by G. R. Keepin, H. 0. 
Menlove, M. M. Thorpe, R. H. 
Augustson, C. N. Henry, D. 9. 
Smlith, and T. D. Reilly, all N-6 

"Development of Techniques for 
Active and Passive Assay of Fis- 
sionable Materials" by R. H. Au- 
gustson, H. 0. Menlove, R. 9. 
Walton, L. V. East, A. E. Evans and 
M. S. Krick, all N-6 

"A Mobile Laboratory for Nu- 
clear Safeguards" by J. H. Menzel, 
M. M. Thorpe, R. B. Walton, D. 9. 
Smith, G. R. Keepin, all N-6, and 
B. R. Dennis, ENG-6 
Presentation at  the International 
Symposium on Applications o f  
Holography, Besancon, France, 

"Holographic Interferometry of 
Transient Plasmas" by F. C. Jahoda, 
R. E, Siemon and K. S. Thomas, all 

Presentation a t  the Scintillator Con- 
ference, San Francisco, Calif., July 

"The Photo-Oxidation of 2, 5- 
Diphenyloxazole (PPO)" by Mar- 
garet E. Ackerman and G. H. Daub, 
both Chemistry Department Univer- 
sity of New Mexico, and F. N. 
Hayes, H-4 

"A Stereochemical Approach to 
Self Quenching Studies in Some 
Bridged p-Quaterphenyl Systems" 
by T. W. Whaley and G. H. Daub, 
both Chemistry Department, Uni- 
versity of New Mexico, and F. N. 
Hayes, H-4 

"Lifetime, Fluorescence Efticiency, 
and Scintillation Studies on Some 
trans-1, 2-Diarylethylenes" by R. 9. 
Lehmann and G. H. Daub, both 
Chemistry Department, University 
of New Mexico, F. N. Hayes, H-4, 
and J. Yguerabide, Sandia Cor- 
poration, Albuquerque 

Presentation at Colloquium on the 
Theory of Atomic Structure, Paris, 
France, July 8-1 1: 

"Cancellation Effects in Com- 
puted Atomic Transition Probabil- 
ities" by R. D. Cowan, T-DOT 

July 6-1 1: 

P-15 

7-10: 

Presentation at  the National Science 
Foundation College Teachers Re- 
search Participation Program, Uni- 
versity o f  Arkansas, Fayetteville, 
July 10: 

"ESR and X-ray Studies of the 
Bonding in Metal Cluster Com- 
pounds" by C. E. Strouse, CMF-4 
(invited) 

Presentation a t  International POW- 
der Metallurgy Conference, New 
York City, July 12-16: 

"Contributions to the Practical 
Application of Powder Character- 
ization Data" by R. E. Riley, CMB-6 

Presentation at  12th Annual Meet- 
ing o f  American Association of 
Physicists in Medicine, Washington, 
D.C., July 13-15: 

"Pions and Muons in Medicine" 
by L. Rosen, MP-DO (invited) 
Presentation a t  International Atomic 
Energy Agency Panel Meeting on 
The Analytical Chemistry of Nu- 
clear Fuels, Vienna, Austria, July 

"Precise Methods for Determining 
Plutonium and Uranium" by G. R. 
Waterbury and C. F. Metz, both 
CMB-1 (invited) 

"The Application of Precise Meth- 
ods in Determining Plutonium and 
Uranium in Unirradiated Sintered 
Mixed Oxide Reactor Fuel" by G. R. 
Waterbury and C. F. Metz, both 
CMB-1 (invited) 

"The Sealed Tube Technique for 
Dissolving Refractory Materials In- 
cluding Unirradiated Sintered 
Mixed Oxide Fuel" by G. R. Water- 
bury and C. F. Metz, both CMB-1 
(invited) 

"The Application of Isotope Di- 
lution Mass Spectrometry to the De- 
termination of Uranium and Plu- 
tonium in Nuclear Fuels" by J. E. 
Rein and C. F. Metz, both CMB-1 
(invited) 

"The Advantages and Limitations 
of Mass Spectrometry for the Mea- 
surement of the Isotope Distributions 
of Uranium and Plutonium and Its 
Application to Nuclear Fuel Burn- 
up" by J. E. Rein and C. F. Metz, 
both CMB-1 (invited) 

"The Determination of Nuclear 
Fuel Burnup Based on Isotope Dilu- 
tion Mass Spectrometric Measure- 

13-17: 

ments" by J. E. Rein and C. F. 
Metz, both CMB-1 (invited) 

Presentation a t  McMasters Univer- 
sity, Hamilton, Ontario, Canada, 
July 17.: 

"The Los Alamos Lamb-Shift 
Source of Polarized Negative Ions 
and Experience at 7-16 MeV with 
Deuteron and Proton Reactions" by 
J. L. McKibben, P-9 
Presentation at  radiation biology 
seminar, Department of Biology, 
University of New Mexico, Albu- 
querque, July 20: 

"Biochemical Events in the Cell 
Cycle" by D. F. Petersen, H-4 
(invited) 

Presentation at  the Second Interna- 
tional Conference on Atomic 
Physics, Oxford, England, July 21- 
24: 

"The Atomic Structure of Super- 
Heavy Elements" by R. D. Cowan, 
T-DOT and J. B. Mann, CMF-4 
(invited) 

"Evaluation of the Free-Free Ab- 
sorption Coefficient of Negative 
Atomic Ions from Elastic Scattering 
Data" by R. C. Mjolsness and H. M. 
Ruppel, both T-9 
Presentation at radiation biology 
seminar, Department of Biology, 
University of New Mexico, Albu- 
querque, July 22: 

"Radiation Effects in the Cell 
Cycle" by R. A. Walters, H-4 (invited) 
(invited) 

Presentation a t  a Department of 
Microbiology and Public Health 
Seminar, Michigan State University, 
East Lansing, July 28: 

"Regulation of Genome Replica- 
tion in Mamallian Cells Grown In 
Vitro" by R. A. Tobey, H-4 (invited) 

Presentation at  seminar, Ames Re- 
search Center, Moffett Field, Calif., 
July 31: 

"Speculations on the Nature of 
Ball Lightning with a Review of Cur- 
rent Theories" by J. L. Tuck, P-DO 

Presentation at  Ninth International 
Congress on High-speed Photog- 
raphy, Denver, Colo., Aug. 2-7: 

"Extended Range High-speed 
Framing Camera" by B. Brixner, 
GMX-9 and A. Johnson, EG&G, 
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Boston, and 0. W. Nietni, Lcrwrenc:e 
Radiation Lahoratory, Liverrnore, 
Calif. 

Presentation cit  lGorclori Research 
Conference on Solid State Ct?.. 
rarnizs, Merridciti, N.H., Aug. 3-7: 

"liigh Temperature arid l'hermo- 
dynamic Bchavicx of Metal 1 Ienii 
Carbides" by E'. I<. Storms and A. I.. 
Bowman, both CMB-3 
Presentation at Cordon Con.fert-rnce 
on Inorganic Chemistry, New Hamy- 
ton, N.H., Aug. 11-7: 

"llnusual Oxidaiion States 0-i il ie 
Aciinides" by I.. B. Asprey, CMF14 
(invited) 

C'resentadion a( seminar, Ncitional 
Cancer Instifirte, Cytopathology 
!kction, Bethescla, Md., Aug. 4: 

"Automated C:r?lI Analysis: An In- 
regrated Syslern" by M. .I. I:uI- 
wyler and M. A. Van Dilla, both 
t-1-4 (invited) 

Presentation ab Second Irikernn.. 
tionul Confererm on the Strength 
of Metals and Pilloys, Pa,cifie Grove,, 
Calif.* Aug. 3Sept. 4: 

"l-figk-1empei.atiire Creep of 
Po1yc:rystaIline (Graphite" by W. V. 
Green arid E. G. Zukus, k,oth 
CMF-13 and J. Weertmnn, Nortl-i~, 
westcrn University, Evanston, 111. 
Presc:ntation at  International Astro- 
nomical Union 5yniposium No. 44, 
External Galaxies and Qucisi- 
5klltrir Obiects, (Jppsala, Sweden, 

"Can the Opiical Fluctuations of 
3C 273 Be Raritlom?" by N. J .  
Ttm-ell, Jr., P-DOR and K. ti. Olsim, 
J-15 
Presentation at :eminart Sptvcc 
Scicnccs laboratory, University of 
Califtsrnia, Richniond, h u g .  11 : 

"Siructural Alteration oC tiis- 
tones" by G. R.  Shepherd, 11-4 
(invited) 

I'reseritution at  seminar, Depart- 
ment of Biochemistry, University of 
California, Berkeley, Aug. 12: 

"Structural Alterations of His- 
tones" by G. R. Shepherd, kl-4. 
(invitod) 

"Acetylation, Methylation aiid 
Phosphorylation of tiistone I'rac- 

A u ~ .  10-14: 

iions iii Synchronized Matnnialian 
Cell CtJItUl.t:S" by G. R. Shopherd, 
H-4 (invited) 

Presentation ai colloquiurn, Physics 
Depurtrnent, University of Ctrlifor- 
nia, 1.0s Angeles, Aug. 13: 

"On the P o  t'rria t ion arid St r uct ure 
oi Illectrostatic Collisionless Shocks" 
hy D. W. Forslund, T-12 and C. R. 
Stionk, J-10 (iriviicd) 

Presentation at meeting of the 
American Crystallographic Associa- 
tion, Ottawa, Canada, Aug. 16-21: 

"The Cryztal Structure of YCd;' 
by A. C. Larsori and D. T. Cromer, 
both CMF-5 

Presentation at  panel on intwme- 
diute energy physics, Surnmer 
School, 6unff~ Alberta, Canada, 
Aug. '18: 

"Discussion on Intermediate En- 
ergy Machine" by D. E. Nagle, MP- 
no 
k'roserr ta tion B t Atomic Weapons 
I7esearch Establishment, Aldermas- 
foti, higland, Aug. 18: 

"Sc:ienti.lic Application..; of Nu- 
dear Explosions: Neutron Cross 
!;ections" by M. G. Silbert, 1'-DOR 

Preseintatiotr of Fifth Symposium on 
Detonation, F'ciscrdena, Ccilif., Aug. 
'I 8-21 : 

"Numerical C:alculations of De- 
. tonahn Fuilurc arid Shock Initia- 
lion" by C. 1. Mader, T-5 

"Spherical Explosions in Water" 
hy L. W. Hatitol, GMX-2 and W. C. 
I:)uvis, GMX-t< 

"Ptwsure Measurements for 
Composition 13-3'' by W. C. 19avis, 
GMX-8 and D. Vencxble, GMX-1 1 

"Flash X-roy Ohservtrl ion of 
Marled Mass Points in Explosive 
r9roducts" by W. G. Rivard wid W. 
ficlceti, both GMX-10, and W. C. 
1Savis, GMX-8, arid D. Venable, 
GMX- 1 1 

"Measurement of Mass Motion 
in Detonation Products By An 
AxiaIly-Symtnc;.tric floctromagnetic 
'I'echnique" by 13. Hayes, GMX-8, 
and J. N. Friiz, GMX-6 

"Decomlposition of a Solid Ex- 
p1o:iive When Shocked But Not 
C)etonaied" by B. G. Craig, GMX-8, 
and Elisabeih F. Marshall, GMX-4 

Presentation at  Computers in Un- 
dergraduate Science Seminar, Illi- 
nois Institute of Technology, Chi- 
cago, Aug. 19: 

"Conipuiers and h t i o n  Pictures" 
by J. P. Shannon, 'r-3 (invited) 

Presenttrtion at  Colloquium on 
Plasma Simulation to Computing 
Center Staff, Argonne National 
laboratory, I l l . ,  Aug. 20: 

"Plastna Simulation" by R. L. 
Morse, 1'- 18 (invited) 

Presentation at University of Wash- 
ington, Seattle, Aug. 20: 

"Second Order Nuclear Quadru- 
pole tffects in Polycrystalline 
Solids" by E. Fukushima, CMF-4 
(invited) 

Presentation at  15th International 
Conference on High Energy Physics, 
Kiev, Rur;sia, Aug. 26-Sept. 4: 

"Cros:; Sections for p+p+d-tp I 

from 4.0 to 12.3 GeV/c" by D. 
E. Naglt?, MP-DO; H. A. Thiessen, 
MP-7; H. 1. Anderson, M. Dixit, H. 
J. Evans, K. A. Klyare, D. A. Larson, 
M. V Sherbrook, all University of 
Chicago; R. L. Martin, Argonne Na- 
tional Laboratory; D. Kessler, E. P. 
Hiricks, Carleton University, Ca- 
nada; S. Fukui, Nagoya University, 
Japan; trnd C. K. liargrove, Na- 
tional Research Council of Canada, 
Ottawa 

Presentation at summer school, 
Banff, Canada, Aug. 27: 

"Pion Production By 730-MeV 
IProtons" by D. E. Nagle, MP-DO 

Presentation a t  the TRIUMF Annual 
Meeting, Banff, Alberta, Canada, 
Aug. 29: 

"Pion Produciion By 730-MeV 
Protons on Hydrogen and Other 
Nuclei, Status OC LAMPF" by D. E. 
Nagle, k\P-DO (invited) 

Presentation a t  American Institute 
of Chemical Engineers Meeting, 
Denver, Colo., Aug. 29-Sept. 2: 

"Storacge and Handling of Cryo- 
gens'' by F. J. Edeskuty, CMF-9 
(invited) 

"Void Fraction and Related 
Measurements in Two-Phase Cryo- 
genic Flow Systems" by K. D. Wil- 
liamson, Jr., CMF-9 (invited) 
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20 
years ago in 10s alarnos 

Culled from the Oct., 1950 files of the Santa Fe New Mexican by Robert Porton 

AEC #Seeks Policy on Home Businesses 
A policy to control the Hill's uncounted "home businesses" is under 

study according to the Atomic Energy Commission. In addition to 
the concessions conducted in government-allotted commercial space, 
Los Alamos has numerous small enterprises in private homes. Three 
home businesses have commercial phones, but  an additional 21 listed 
in the classified directory are apparently operating under private party 
rates. T h e  concerns offer services ranging lrom Mexican food through 
radio repairs. 

AEC Medics Meet at Laboratory 
T h e  AEC's top medical authorities wound u p  a three-day session 

here. T h e  Los Alamos Scientific Laboratory was host to 41 medical 
and laboratory directors from the Commission's installations and con- 
tractors. This was the first time the annual conference was held at Los 
Alamos. Dr. Shields Warren, Director oE the AEC's Division of Biology 
and Medicine, termed the meeting a success and spoke of increased 
understanding of radiation. 

Los Alamos Drinkers Win Long Bout 
T h e  New Mexico Director of Liquor Control this week knocked 

down the last barrier to the establishment of a public cocktail lounge 
in Los Alamos. T o m  h4ontoya approved a dispenser's license at  Fuller 
Lodge. Previously, all drinking in Los Alamos has been confined to 
private clubs. Non-club members on the Hill have been advocating 
for some time the establishment of such a facility. T h e  Lodge's chief 
function is the accommodation of official visitors. It is run by the 
Zia Company as part of a contract with the AEC. 

William Crew Named Assistant to the Director 
Norris E. Bradbury, Director of the LASL, has announced the ap- 

pointment of Dr. William H. Crew, to the newly-created post of As- 
sistant Director of Scientific Personnel. Dr. Crew is a graduate of the 
United States Naval Academy. Prior to coming to Los Alamos, the 
physician-administrator was dean of the College of Engineering 
Sciences, United States Air Force Institute of Technology, Dayton, 
Ohio. 

what's doing 
NEWCOMERS-Oct. 28, 7:30 p.m., 10s 

Alamos National Bank: Mrs. Phillip 
Koontz, "Early Days of Lor Alamos." For 
information call Judy Ware, 662-5745. 

LOS ALAMOS FILM SOCIETY-Oct. 28, 
7:30 pm., Civic Auditorium: "The 
Cranes are Flying." Admission: members 
-$.75; others-$2.00. 

RIO GRANDE RIVER RUNNERS-Meetings 
scheduled for noon, second Tuesday of 
each month at  South Mesa Cafeteria. For 
information call Joan Chellis, 662-3836. 

LOS ALAMOS CONCERT ASSOCIATION- 
Oct. 29, 8:15 p.m., Civic Auditorium: 
Sidney Foster, pianist. Season tickets 
available at  door. For information call 
Margaret Hagerman, 662-7389. 

MOUNTAIN MIXERS SQUARE DANCE 
CLUB-For information call Mrs. Joyce 
Headdy, 672-378. 
Oct. 3-Canyon School, 8 pm., Donald 

Oct. 17-Canyon School, 8 pm., Harry 
Shaw, Roswell, caller 

"Bones" Craig, caller 

PUBLIC SWIMMING-High School Pool- 
Monday through Wednesday, 7 3 0  to 9 
pm., Saturday and Sunday, 1 to 6 pm, 
Adult Swim Club, Sunday, 7 to 9 p.m. 

SIERRA CLUB-Luncheon meeting at  noon, 
first Tuesday of each month, South Mesa 
Cafeteria. For information call Brant 
Calkin, 455-2468, Santa Fe. 

MESA PUBLIC LIBRARY-Travel Exhibit 
Program, 7:30 p.m., Mesa Public Library. 
Oct. 6-Kay Harper, "Moya-land; Wet 

Oct. 20-Mary and Louis Rosen, "Uganda, 

Nov. 3-John Young, "Hawaii." 

and Dry." 

Tanzania and Kenya." 

EXHIBITS-Sept, 9 through Oct. 6-UNICEF 
Oct. 7 through Nov. 7-United Fund 
Oct. 8 through Nov. 17-"Cooking with 

Sept. 8 through Oct. 5-Maria Riley, oi l  

Oct. 5 through Oct. 29-Betty Lindberg, 

Copper" 

paintings 

paintings 

XJTDOOR ASSOCIATION-No charge, open 
to the public. Contact leaders for informa- 
tion regarding specific hikes. 

Oct. 3-Clean-up Cruise, Walter Green, 

Oct. 11 -Red River to Dunn's Bridge, Wal- 

Oct. 17-Cabresto or Wheeler Peak, Ed 

Oct. 24-Monastery to Echo Amphitheater, 

Oct. 25-Cottonwood Cruise, Stretch Fret- 

672-3203 

ter Green, 672-3203 

Kmetko, 662-791 1 

Bob Skaggs, 255-2939 

well, 662-6477 
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- 
Ihc ncw 10s Alamos airputt terriiinul is expected to be 
coinploted and reudy for occupor~y  in mid-October. The 
"moclc!rn look" und increased sire will piovide ci inore 
efficieri! and plc:asani setting for  users. 
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